We model the political process as consisting of voting on a number of issues considered salient and of the government choosing optimally over the rest, conditioned by the outcome of voting. We examine the case where the salient issue is public expenditure and the government chooses the optimal income tax rate and size of government. We prove that for each majoritarian choice there is a unique optimal government policy. We empirically validate the implication that the sign of the relationship between inequality and the tax progressivity resulting from the choice of the median voter is not monotonic because it is conditioned by the degree of substitutability between government and market supplied goods. We also obtain that this substitutability influences the magnitude of the negative relationship between inequality and the size of government.
Introduction
Much of public finance has treated taxation and expenditure separately. The literature on income redistribution through taxes and cash transfers treats the net tax revenue as given and [implicitly] disregards how this revenue is spent. Likewise, the bulk of the public expenditure literature deals with the allocation of the budget over the different goods and services publicly provided, independently of taxation. Finally, there is also the highly debated question of the overall size of government in the economy which, again, seems to be treated without reference to the other two policies. This paper provides an integrated analysis of these three dimensions of public finance.
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In economics we have two main approaches to how public decisions are made. One is the welfare economics approach, at the core of public economics. The government maximises aggregate welfare subject to a variety of constraints and/or market imperfections. The second approach is the politico-economic model of democratic voting over policies. The voting over the income tax rate has been the most studied case. We model the choice over these three dimensions of public finance combining the two approaches. We follow the political science view by which the political debate and the vote is focused on a few salient issues while the rest is decided upon by the government during the legislature. 4 We thus assume that one of the three dimensions is decided by majority voting and on the other two the government acts as a democratically constrained benevolent welfare maximiser.
Of course, the voter is aware of the ultimate consequences of her choice.
The links between taxation and expenditure have been studied in theoretical welfare economics: Arrow (1971), Bergstrom and Blomquist (1996) , Christiansen (1995, 1998) , Blomquist et al. (2010) , Boadway and Marchand (1995) , Cremer and Gahvari (1997) , Guesnerie and Roberts (1984) , Meltzer and Richard (1985) , and Pirttila and Tuomala (2002) . In Besley and Coate (1991) and in Epple and Romano (1996) individuals vote over the quality/level of the public provision of a good and the budget balancing proportional income tax. See the survey by Balestrino (1999) . The macroeconomics literature has also given some attention whether public and private expenditures are complements or substitutes: Barro (1981) , Aschauer (1985) , Christiano and Eichenbaum (1992) , Baxter and King (1993) , Karras (1994) , Ahmed and Yoo (1995) , Ambler and Cardia (1997) , Amano and Wirjanto (1998) , and Cardia, Kozhaya, and Ruge-Murcia Bandyopadhyay and Esteban (2009) study the case in which the income tax is conditioned to be consensual.
Which are the salient issues clearly changes through time and countries. Economics has implicitly taken for granted that income taxes are the sole critical dimension of public economics over which the citizens vote. This might well be the case recently in some OECD countries. However, empirical evidence strongly suggests that we economists might have overlooked the fact that partisan confrontation has largely been focused on public spending and size of government.
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In this paper we have chosen the public expenditure policy as the salient issue over which individuals vote. Given this choice the government selects the welfare efficient income tax schedule and the size of government. This is of general application in cases of multidimensional public decisions: the salient issue is decided by majority voting and the rest are efficiently solved by the government.
In our model the government redistributes income by means of taxes and money transfers and at the same time uses the net tax revenue [net of the money transfers] to finance the quasi private goods and services provided by the government. 7 As in Arrow (1971) , we assume that the government can target the individual beneficiaries of its expenditure by choosing the weight given to types of expenditure that mostly benefit each specific segment of the income ladder. We consider two different expenditure principles. One is egalitarianism, providing a uniform benefit across the population. The other is incentive-motivated 6 and provides benefits in accordance to the individual fiscal effort. We parametrize the expenditure policies by the relative weight given to the egalitarian principle relative to the incentives motive. The value of this parameter will be decided by majority voting.
The impact of the public provision of goods on individual well-being critically depends on the substitutability between this type of goods and the ones that can be purchased in the market. This will also be critical with respect to the attitudes towards taxation. For instance, when security was the monopoly of the public police with no close substitute in the private market, rich individuals with a high demand for security had to accept a well-funded government because there was no other way of obtaining it. As soon as private security can be purchased in the market, the taxpayers find the state more dispensable and hence are less willing to pay taxes. As it turns out, this substitutability plays a key role in the relationship between inequality, income taxation and size of government. We take this substitutability parameter as given and leave for future research the rationale of the privatisation of public services as a way of changing such substitutability.
What is the net value added of our shifting of partisan competition from taxes to public expenditure or size of government? Besides bringing the model closer to what appears to be the actual political process, this shift yields three interesting novel insights: (i) it brings into stage the interdependence between taxation and distributive expenditure; (ii) it unveils the impact of public decisions modifying the substitutability between publicly supplied goods and market goods, and (iii) it explains why inequality has a non-monotonic relationship with income tax progressivity.
We bring the model to data and to that effect we consider a sample of (at most) 131 countries over the period . We use country fixed-effects as well as IV estimation techniques and find empirical support for the two main implications of our model:
There is a positive relationship between the marginal tax rate and inequality when the elasticity of substitution is low, and a negative relationship when the elasticity is high.
The analysis of the relationship between redistribution and inequality has been dominated by the politico-economic model of majority voting over linear income taxes. This literature was initiated by Romer (1975) , Roberts (1977) , and Meltzer and Richard (1981) .
In their model the chosen tax is the one preferred by the median income voter, and hence more inequality -increasing the relative gap between mean and median income-leads to more redistribution. Intuitive as it may sound, this theory has been unable to obtain convincing empirical support. 8 In contrast, our empirical results show that there is a significant relationship between taxation and inequality, once its sign is conditioned to the elasticity of substitution public/private.
[2] The size of government is negatively related to inequality. In addition, the marginal effect of inequality on the size of government is larger (in absolute value) the lower the value of the substitutability.
Our second empirical result refines the finding of a negative relationship between total government expenditure and inequality, 9 by introducing in the discussion that the critical variable is the interaction between inequality and substitutability.
These qualitative results can also be obtained by reversing the model, letting individuals vote over the income tax rate and the government choose the welfare efficient expenditure policy.
The paper is organized as follows. In section 2 we present the model. In section 3 we obtain the welfare maximising income tax schedule and government size, associated with each chosen expenditure policy and show that the majoritarian expenditure policy will be the one preferred by the individual with the median income. We specifically examine the case with CES preferences. Section 4 empirically tests the two main implications of our model and section 5 concludes. All proofs are in Appendix A. Appendix B presents some tables related to the empirical analysis that are not included in the main text.
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Borck (2007) concludes in his survey that there is no solid evidence in support of the critical role of the median income voter. An updated survey of the negative empirical results can be found in Scervini (2012) . Moene and Wallerstein (2003) find that redistributive social transfers appear to be uncorrelated with inequality while insurance seems negatively correlated with inequality. Mello and Tiongson (2003) also find that higher inequality goes with lower spending in redistribution. But Shelton (2007) finds that increased inequality results in strong increases of transfers. Schwabish et al (2006) find that higher pre-tax market income inequality leads to lower levels of nonelderly social spending. Moene and Wallerstein (2003) , Shelton (2007) and Longoni and Gregorini (2009) find that income inequality has no influence on the aggregate provision of public goods. Husted and Kenny (1997) and Rodríguez (1999) find that higher income inequality among voters following an enlargement of the franchise has the effect of enlarging the size of government.
The Model
We assume a continuum of individuals of unit mass with income denoted by y. Individual income is exogenous and distributed over the population with cdf F with support [a, ∞), a > 0. We are thus implicitly assuming a rigid labor supply. 10 We shall denote the average per capita income by y.
Individual preferences are defined over private consumption x and a publicly supplied good g. The publicly supplied good can be public or private in nature or a mixture of the two. The essential distinguishing feature here is that x is purchased in the market while g is fixed by the government.
Individual preferences are represented by u(x, g). On individual preferences we make the following standard assumption: Let t(y), t(y) ≤ y, denote the tax paid [transfer received if negative] by an individual with income y. The entire disposable income is consumed and hence
We denote byt the per capita net tax revenue, i.e.
(2)t = t(y)dF (y).
The net tax revenue is used to finance the provision of the publicly supplied commodities.
We are interested in the type of goods and services provided by the government. The structure of public expenditure is important because, by choosing the weight allocated to the different types of goods and services, it establishes the distribution of the benefits produced. Transferring resources from primary education or from health to research, for instance, tilts the benefits of public expenditure towards rewarding the tax effort of the 10 Most of the models on public expenditure consider individual incomes as given. This is the case of Arrow (1971) , Usher (1977) , Epple and Romano (1996) , or Besley and Coate (2001) . In any case, as we will show at the end of subsection 3.1, our results go through with endogenously chosen labor supply.
high taxpayers. There are types of expenditure, like primary education and health, that are designed to benefit low income individuals, but it is quite clear that the rest do benefit the rich or the firms, and hence stockholders.
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Although we will treat public expenditure as an aggregate, we want our model to capture the distributive bias implicit in expenditure policy. A stark way of representing the distributional impact of public expenditure is to consider the chosen policy as a compromise between two principles that seem to inspire the debate. On the one hand, we have the principle of universal and equal treatment of all the citizens. This principle recommends a structure of public expenditure that produces an equal benefit across the board. On the other hand, we have the notion of making the benefits of governmental action to be proportionate to the fiscal effort exerted by the different tax payers. 12 The stronger the role of the egalitarian principle, the more beneficial to the poor the policy will be.
We shall consider public expenditure as a compromise between the two extreme cases of the distribution of benefits from public supply of goods and services. In the first case, public expenditure fully adheres to the egalitarian policy and chooses a structure of public expenditure that yields an equal benefit to all the citizens, g(y) =ḡ. The second benchmark corresponds to the case in which public spending is fully responsive to the principle of rewarding the taxpayer effort and thus returns as benefits to each taxpayer the exact amount of taxes paid, g(y) = t(y).
We consider the family of expenditure policies that are intermediate between these two extreme positions. An expenditure policy specifies the benefits at each income level y as a weighted combination of the two benchmark policies. 13 Therefore, we define an expenditure policy as the convex linear combination of the two extreme policies, where γ ∈ (0, 1) is the 11 For instance, the judiciary system deals with a disproportionate share of cases filed by private businesses or by the rich. The stockholders also benefit from the services provided by the foreign service to help the national firms to export or to invest abroad. The armament industry makes profits from the defence budget. Adam Smith was already urging the rich to accept the taxes because the government was essentially working to protect their interests. 12 When discussing the principles for tax reform, US senator Tom Coburn states that "those who benefit from the taxes of others have an obligation to pay their own taxes and be better stewards of the hardearned dollars they have been entrusted." National Commission on Fiscal Responsibility and Reform http://www.fiscalcommission.gov/sites/fiscalcommission.gov/files/documents/MemberStatements.pdf. 13 This class of policies is a specification of the targeted expenditure policies considered in Arrow (1971) .
weight to the egalitarian policy so that:
The larger the value of γ the more redistributive the expenditure policy is. It is unquestionable that reducing expenditure policy to one parameter does not pay justice to the subtleties of expenditure policy. But this is the price -we hope that worth the while-we have to pay to make the voting on public expenditure tractable. Yet, in spite of its extreme simplicity, we think that synthesising public expenditure as a compromise between these two extreme policies does capture a substantial part of the essence of the choices at stake.
We denote by ϑ the size of government: ϑ =ḡ y .
A fiscal policy will thus consist of an income tax/transfer and an expenditure policy:
The utility of an individual with income y from the fiscal policy
We are now set for the study of the choice of fiscal policies.
Choice of Fiscal Policy
Public economics models the choice of policies in two ways. One, in line with classical welfare economics, sees government decisions as resulting from the maximisation of the sum of individual utilities. The other, considers that decisions are made by majority voting. Both approaches have limitations. We do vote and this influences the government's decisions. But we vote on a fairly reduced number of issues only. In this paper we integrate the two approaches. In our model, individuals vote on one issue -expenditure policyand the government chooses over the rest -income taxation-in view to maximise welfare.
This seems a more realistic abstraction of the government action that in addition permits a joint treatment of interrelated policies. Governments seek efficiency in all their decisions, but are conditioned by the outcome of voting on some selected, salient issues. We could have as well reversed the order and have individuals voting on the income tax rate and the government choose the expenditure policy that maximises welfare given that tax.
We solve the problem backwards. We first show that for each expenditure policy γ there exists a unique welfare maximising tax schedule t(·). Then we deal with the voting over the expenditure policy γ.
3.1. Optimal Taxation. Consider any arbitrary expenditure policy γ. We shall show that for any such policy there is a unique budget balanced income tax function t(y) that is welfare maximising. An income tax function is budget balanced, if
A tax function is any strictly increasing function from to with any arbitrary net tax revenuet.
Once the expenditure policy γ has been chosen by majority voting, the government chooses t(·) in order to maximise the Benthamite social welfare
Lemma 1. For given (γ, g) the welfare maximising t * (·) is characterised by the condition
Notice that t * (·) is conditional of g. We now show that for given γ there is a unique welfare efficient and budget balancing tax policy.
Proposition 1. Given the chosen expenditure policy γ there is a unique welfare maximising tax function t * (·) that is budget balanced.
Let us now discuss the importance of the assumption that incomes are exogenous. The characterisation of the welfare maximizing tax function remains intact with an elastic labor supply. To see this observe that, written in compact form, the first order condition for
= 0 for all exogenous incomes y. With flexible labor supply income would be y = w , where is labor supply and w the wage rate. Preferences will now (negatively) depend on a third commodity: labor supply . The utility maximizing choice of would entail that the total marginal effect on utility be zero, that is, that du d = 0. Now, the effect on the utility of a change in t * (y) depends on the total direct effect on utility of changing the tax, together with the induced change in utility via the change in labor supply. This total change has to equal zero. If we compute the total change we now have
that, by an envelope argument, reduces to the previous expression du dt(y) = 0.
We have opted for a rigid labor supply for the sake of the clarity of our arguments.
3.2.
Majority Voting over Public Spending. We have already argued that political scientists have underscored that political confrontation takes place more in the domain of public expenditure than in the setting of income taxation. We have characterized the welfare efficient tax function -and the corresponding net tax revenue-as a function of the expenditure policy. We shall now examine the choice over expenditure policies by majority voting.
For the choice over expenditure policies we shall simply transpose the analysis of majority voting over linear income taxes by Romer (1975) , Roberts (1977) and Meltzer and Richard (1981) . Our problem of choice over the egalitarian bias in expenditure policy is formally similar to the choice over the marginal tax rate τ studied in this literature. In fact, a linear income tax makes disposable income the convex linear combination of the egalitarian mean income and the individual pre-tax income with weights τ and (1 − τ ), respectively. Furthermore, when voting for the egalitarian "bias" τ , individuals are assumed to be aware of the effect on labor supply and hence on per capita income. In our case too, voters will be assumed to take into account that the income tax will be reoptimized following the choice of γ.
We can now show that a majority voting equilibrium always exists. . Then, a majority voting equilibrium always exists and the chosen expenditure policy, γ * , is the one preferred by the voter with the median income γ(m), that is,
Likewise, an equilibrium of majority voting over ϑ always exists and consists of the policy preferred by the voter with the median income.
Our result has a flavor of the classic Meltzer and Richard characterization of the majoritarian linear income tax. In their case, that marginal tax rate was proportional to the gap between mean and median incomes, measured at the endogenously determined labor supply. In our case, the chosen egalitarian bias in expenditure policy is proportional to the gap between the taxes paid by the mean and median income earners, also measured at the endogenously determined tax schedule.
We close this subsection with a caveat on the interpretation of the result obtained.
Within the tradition of the political economy of taxation literature, we have modelled the choice of policy as resulting from majority voting and hence aligned with the preferences of the median voter. This is indeed a very simplified representation of the working of a democracy unquestionably far from what we observe in reality. In fact, in our empirical work, as almost all empirical works on this topic, we shall use the Gini index as a measure of inequality. This is in line with a broader understanding of the connection between inequality and the pressure for redistribution.
In the next subsection we derive explicit close form solutions for the case of CES preferences.
3.3. CES preferences. We now restrict individual preferences to be of the CES type.
This will permit us to obtain close forms and examine the effects of income inequality, of expenditure bias and of the elasticity of substitution on the tax schedule and on the size of government. In the rest of the paper we shall empirically test the implications of the model under the CES specification.
The family of CES utility functions is given by:
with the elasticity of substitution σ > 0.
The first order condition for a consensus tax now is
We can thus easily obtain that the consensus income tax is linear
Integrating over the incomes y we have that
Therefore, the linear tax schedule will have marginal tax rate τ and transfer b
Notice that an increase in the egalitarian bias in public spending γ will increase or decrease the marginal tax rate τ as the elasticity of substitution is smaller or greater than unity, respectively.
Finally, using (7) the majoritarian expenditure policy γ * is implicitly defined by
We summarize the results obtained for CES preferences in the following Proposition.
Proposition 3. Let individual preferences be CES and let income inequality be measured by the index M . Then we have that:
(1) the egalitarian bias in public spending γ is strictly increasing in inequality;
(2) the size of government ϑ is strictly decreasing in inequality. Further, the marginal effect of inequality on ϑ is larger (in absolute value) the lower the value of σ; and (3) the tax schedule is linear and the marginal income tax rate increases or decreases with inequality as the elasticity σ is smaller or greater than unity.
The degree of substitutability is essential in the relationship between the egalitarian bias and taxation. To see this, consider the case of publicly supplied goods with no substitutes in the private market. To have an adequate supply of the indispensable publicly supplied goods the rich have to accept a high level of taxation, even if they will also be financing the public supply to the poor. As the expenditure policy becomes more egalitarian, the rich will have to accept higher taxes. However, if the two types of goods are substitutes, the rich will prefer to purchase privately the public ones and the effect of a more egalitarian expenditure policy will be avoided by reducing taxation.
[2] With no assumptions on the tax function, and with CES preferences, we obtain that the unique welfare maximising t(·) is a linear tax function. Consider the effect of an increase by ∆ of an income y. Due to the biased expenditure policy, a linear income tax implies that private and public consumption will also increase at the same rate. If preferences had a falling elasticity of substitution of private for public consumption, the income increase would make individuals prefer a more than proportional increase in the supply of the public good and hence would rather favour an increasing marginal tax rate. If the elasticity of substitution were to rise individuals would have a preference for declining marginal tax rates. Clearly, whether a tax function with increasing or decreasing marginal tax rates is welfare maximising critically depends upon the change in the elasticity of substitution as the consumption levels rise. A similar argument holds for why the tax rate is shown to be independent of the distribution of income.
[3] Finally, we illustrate that we could have as well modelled the choice of the expenditure policy with voting over the tax rate. It is standard in models of voting over income taxes that incomes are taxed at a constant marginal tax rate t and the entire tax revenue t is used to finance redistributive money transfers on an equal per capita basis. We shall make the same assumption, except that we will allow for the government budget to include the financing of goods and services together with the redistributive money transfers. Let g be the per capita government expenditure and ρ be the share allocated to redistributive money transfers.
The share going to the supply of goods and services (1 − ρ)g is allocated so as to benefit individuals accordingly with their position in the income leader g(y) satisfying the
Notice that the tax paid is proportional to y and hence we can as well make the benefit of publicly supplied goods and services depend of y, as we do here.
Individuals vote over τ knowing that the government will subsequently choose the rest of fiscal policy (ρ, g(·)) that maximises aggregate welfare. Budget balanced fiscal policies g = τ y and disposable income can be written as (1 − τ )y + tρy. Hence, here too the parameter over which individuals vote t can be interpreted as the preferred convex linear combination between two extreme distributional policies: everybody entirely keeps her income and everybody ends up with the same income.
Given τ , aggregate welfare from fiscal policy (ρ, g(·)) is given by
Aggregate welfare is strictly concave in ρ. Thus, a necessary condition for a maximum is that
Further, g(y) has to satisfy that
for some K and for all incomes y. These two conditions together with the restriction that g(y)dF (y) = τ y completely characterise ρ(τ ), g(·, τ ) .
Empirical Evidence
When preferences have constant-elasticity of substitution, we have been able to obtain explicit, close-form testable results on the relationship between income inequality and fiscal policy, as recorded in Proposition 3.
We obtain two types of results. One type is the direct effect of inequality on the chosen policy. This can be either on the egalitarian bias of expenditure policy or on the size of government. The second type is the indirect effect of inequality on income taxation, via the welfare maximizing re-arrangement associated with the chosen expenditure policy.
In the following we present evidence supporting the direct and indirect effects of income inequality on fiscal policies. Concerning the direct effects, we have focused on the relationship between inequality and the size of government. We have good data on the size of government for a large sample of countries. In contrast, the specification of the notion of "egalitarian bias" in public expenditure can be controversial, and the data to proxy γ limited and of questionable interpretation.
Therefore, based on our results in Proposition 3, we test the following two statements:
(1) There is a positive relationship between the marginal tax rate τ and income inequality when the elasticity of substitution σ is low, and a negative relationship when σ is high.
(2) The size of government ϑ is negatively related to inequality. In addition, the marginal effect of inequality on the size of government is larger (in absolute value) the lower the value of σ. Dependent variables. Our two dependent variables are τ , the marginal income tax rate, and the size of government, ϑ. These variables are measured as follows.
• τ is proxied by the top statutory marginal PIT rate, which is defined as the legally • ϑ is measured as the ratio of the general government final consumption expenditure as a proportion of total GDP. Data comes from the WDI and GDFs databases from the World Bank.
Independent variables. The key independent variables in our analysis are income inequality and the elasticity of substitution, σ.
• Income inequality is captured in the model by M , the median to mean income gap. 
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• σ has been proxied as follows. 15 The substitutability between the two bundles of commodities depends upon the nature of individual preferences and on the degree of monopoly that the government maintains for some subset of commodities, as discussed earlier. We focus on the latter property since data on public and private expenditure can be more easily accessed. For many OECD countries the security or the postal systems, for instance, have been a public monopoly until fairly recently.
Today, however, it is possible to supplement the public supply of police force or mail services by purchasing additional private security or hiring courier companies.
Our proxy for σ is based on the idea that the larger the share of the expenditure channelled through the market, the higher the substitutability between the public and the private provision of these goods. This suggests a simple way to approximate σ as the ratio of private versus public spending on some set of commodities for which public provision is usually available. Indeed, this is a rough proxy for the 'true" elasticities of substitution and in the best of cases it contains a sizable measurement error. In the empirical part, we nevertheless try to overcome this limitation by instrumenting σ * .
Controls. Other variables that have been pointed out to have an impact on public spending and taxation decisions are also included in our regressions. These control variables remain the same in all our specifications.
• gdppc. Thus, if the variability of ux ug across countries is moderate, σ is an increasing function of the ratio between private to public value of consumption. Notice that from the first order condition (9) we have that ln
of a positive association between the size of the public sector and income per capita (also known as Wagner's Law), see Easterly and Rebelo (1993).
• pop: Log of total population, lagged one year (source: Penn World Tables). Another classical observation is the fact that larger countries tend to spend less on public good provision. Alesina and Wacziarg (1998) provide two explanations for this fact. First, non-rivalrous public goods are shared over larger populations, which results in lower per-capita costs of provision. Second, larger populations tend to exhibit greater heterogeneity in preferences and this often leads to a decrease in public good provision.
• pop65. Percentage of population above 65 years, lagged one year (source: the World Bank). A greater fraction of the population over 65 is often associated with large and significant increases in local government expenditure (Shelton, 2007 ).
• democ: Democracy indicator, lagged one year (source: Polity IV). 17 Our theory implicitly assumes that the median income and the decisive voter are the same citizen.
However, political rights are restricted to a privileged minority in many countries.
We control for the extent of democracy since our sample includes countries with quite heterogeneous political institutions. For robustness, we also consider other ways of dealing with nondemocratic countries, such as excluding them from the sample or allowing for heterogeneous behaviour for democratic and nondemocratic countries.
• Finally, all our regressions include country fixed effects and year dummies.
4.2.
The relation between the marginal tax rate and inequality. In this section we investigate the relationship between the top marginal tax rate, τ, and inequality, which in Section 3.3 is established to be conditional upon the value of σ, the elasticity of substitution between public and private expenditures.
Our model implies that for low values of σ there exists a positive relationship between τ and inequality, that becomes negative for higher values of σ. A simple way to capture this relation is to consider a linear regression where the marginal tax rate is regressed on inequality and inequality interacted with σ * , our proxy for σ, plus some controls. We would expect a positive coefficient for inequality and a negative one for the interacted term, such that for small values of σ * the combined effect is positive, but it becomes negative for larger values.
Reverse causality may pose a problem in our empirical analysis. Income inequality may have an effect on the marginal tax rate, as the model postulates. Yet, the amount of redistribution that is possible to implement with the raised taxes might also have a direct effect on inequality. Notice however that our measures of inequality are based on market income. This is income before taxes have been collected and before redistribution by the state has taken place. Thus, taxation and social spending have no direct effect on this type of inequality (Milanovic, 2000) .
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Although a direct link between taxes and market income inequality can be ruled out, an indirect link cannot be discarded. Individual labor supply decisions are likely to be affected by the welfare state and the degree of taxation. High top marginal rates may induce households at the higher end of the income distribution to reduce their labor supply, thus lowering their income. A generous welfare state can have a similar effect at the lower end of the income distribution, since individuals may prefer to work less and receive compensation by the state. To address this issue, we lag our measures of inequality and assume that current changes on the tax rate do not have an impact on lagged inequality. Lagging the inequality measures has an additional benefit, since it is natural to expect that changes in the marginal tax rate will occur with some delay with respect to changes in inequality.
Three reasons will justify this lag. Firstly, households will need some time to recognize that their relative income position has changed. Secondly, elections do not take place annually, 18 Just to give an idea of how different inequality based on market or net income looks like, consider the case of Sweden. Sweden is known as being a country with high levels of redistribution and low inequality. Indeed, its average net income Gini over the period considered in this analysis equals 0.23, which implies that 98% of the countries of our sample have levels of (net income) inequality that are larger than this value. However, Sweden's average market income Gini is 0.44, which is above the inequality's median value (55 percentile) and is comparable with that of countries such as Cambodia or Trinidad and Tobago.
so changes in voter preferences have to wait in most instances until they can effectively be expressed. And thirdly, newly elected governments will also require time to implement policy changes.
Our proxy for the elasticity of substitution between private and public goods, σ * , might also be endogenous. Countries with low marginal tax rates might be forced to have low public spending and, therefore, a high value of σ * . This would generate a negative relation between σ * and τ , and biased estimators due to reverse causality. We will address this problem by instrumenting σ * , see below for a discussion.
We estimate the following model for several values of j, the inequality lag,
where the subscripts i = 1, ..., C and t = 1, ..., T denote country and year, respectively, G is the Gini coefficient, σ * i is our proxy for the elasticity of substitution between private and public goods, X it−1 is a vector of controls (lagged one year), y i and η t are country and year dummies, respectively, and it is the error term. We have estimated the coefficients using standard fixed-effects and instrumental variable techniques. Since all our regressions contain fixed effects, the parameters are identified by the within-country variation of the data.
Robust standard errors adjusted for clustering at the country level have been employed in all regressions.
Our main focus is on the effect of inequality lagged five years on the marginal tax rate. This lag is convenient since it ensures that enough time has gone by for elections to take place and new tax policies to be implemented. In addition, this makes our results more comparable with related papers that aggregate the data in 5 year intervals (as Mohl and Table 1 presents our main results. Column 1 considers the relation between the top marginal rate and inequality lagged five years, after imposing β 2 = 0 in equation (14) .
The coefficient of inequality is negative but not significant. In column 2, the same relation is estimated, this time without imposing β 2 = 0. According to the individual t-tests, both β 1 and β 2 are significant, the former with a positive sign and the latter with a negative one, just as the theory predicts. 19 Instrumenting σ * . As mentioned above, one caveat of the last regression is that the coefficients might be biased due to endogeneity of the elasticity of substitution between private and public goods. In order to find exogenous determinants of σ * , we have explored the history of the public health system. Its origins date back to the XIX century. At this time, Among the many factors that contributed to this development, two seem key. 21 One, as mentioned above, is the rapid population increase in industrialized cities. The second, is the expansion of trade during the nineteenth century, which was the most important vehicle for the spread of cholera (Porter, 1999) . The water-borne disease was carried by 19 We can also reject the hypothesis that both coefficients are jointly zero, the p-value of the corresponding F test being 0. sailors, traders and shipping workers. Service occupations involving water were always the first groups to succumb.
The importance of trade in a country is connected to the availability of ports. Then, it is reasonable to expect that the ratio of kilometers of coast line over total area, coast, is positively related to maritime trade. This would imply that this variable is also positively related to the development of the public health system and, therefore, inversely related to σ * . On the other hand, cities tend to develop and grow more in flat areas that are easily accessible and well communicated. Thus, highly mountainous areas are in principle less suitable for large scale urbanization. To capture this, we use the proportion of the country that is mountainous according to the codings of geographer A. J. Gerard. This variable is denoted as mount. We should expect a negative relation between this variable and the development of large cities. This would imply a negative relation between mount and the development of the public health system, which in turn, will generate a positive one with σ * . Finally, it is possible to create a third variable related to σ * by combining the information in mount and coast. A simple way to do this is to consider the ratio of the two, coast/mount. Given the previous pattern of correlation, we should expect a negative relation between the latter variable and σ * .
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The simple correlations between σ * and the above mentioned variables are -0.19, 0.14 and -0.15 for the coast, mount and coast/mount variables, respectively. Notice that the sign of these correlations are in line with our initial guess.
To obtain potential instruments for G t−j σ * , we have multiplied the terrain variables by lagged inequality. Provided lagged inequality is predetermined, its interaction with the (exogeneous) terrain variables will also be so, implying that the exclusion restriction will hold.
The simple correlations between G t−5 σ * , and G t−5 coast, G t−5 coast/mount, and G t−5 mount are -0.11, -0.11 and 0.12, respectively. This value of σ * (1.26) corresponds to the 72% percentile of the distribution. This implies that the list of countries with a positive or negative relation between the marginal tax rate and inequality is basically identical as that implied by column 2.
Columns 4-9 are similar to columns 1-3, but this time inequality lagged 4 (columns 4-6) and 6 years (columns 7-9) has been considered. The corresponding first-stage regressions can be found in columns 5-9 of Table B .3 in Appendix B. The conclusions are identical to those described above: inequality is never significant when the restriction β 2 = 0 is imposed. However, a positive and significant coefficient is found for that variable when the interaction of G and σ * is also introduced in the regression, whereas the interaction itself has a negative and significant coefficient.
We have also considered other lags of inequality. The results, not reported for the sake of brevity, show that the relation between inequality and the tax rate is weaker for small or for large values of j, resulting in estimates of β 1 and β 2 that are not significantly different from zero in most cases. We believe that this pattern of significance is broadly consistent with our theory. Changes in inequality need some time to be realised and expressed so we should not be able to find responses in the short run. Similarly, changes in inequality that happened a long time ago might not be relevant any more since more recent events might be motivating different responses. 23 Using a F test, the null hypothesis of β 1 = β 2 = 0 can be rejected at the 10% level (p-value 0.0519). On the other hand, tests of the hypothesis β 2 = 0 robust to weak instruments -such as the Anderson-Rubin test-still reject the null at conventional significance levels (p-value 0.024). Table 1 . The relation between τ , σ * and G.
Notes. Dependent variable is the top marginal tax rate, τ . All regressions contain country fixed effects and year dummies. Two stage least squares has been employed to obtain the estimates in columns 3, 6 and 9, while the remaining models have been estimated using standard fixed effects techniques. Robust standard errors adjusted for clustering at the country level are reported in brackets.* p<.10, ** p<.05, *** p<.01
The results above have been obtained considering all countries for which data are available, since our theory does not permit to clearly establish which is the threshold of democracy beyond which the implications of the model do not apply. For the sake of robustness, Table 2 presents alternative specifications. We first consider the possibility that the effect of inequality on the marginal tax rate differs in democracies and non-democracies. To capture this, we have introduced in the regressions the interaction of the inequality variables (lagged 5 years) and a dummy for non-democracies (nd Table 2 . The relation between τ , σ * and G in democracies.
Notes. Dependent variable is the top marginal tax rate. All regressions contain country fixed effects and year dummies. nd is a dummy for nondemocratic countries. Columns 1 and 2 allow for heterogeneous behaviour for democratic and nondemocratic countries. Columns 3-5 present results for democratic countries exclusively. Column 5 has been estimated using 2SLS while the remaining columns use standard fixed effects techniques, see the text for details. Robust standard errors adjusted for clustering are reported in brackets. * p<.10, ** p<.05, *** p<.01
IV dataset is negative throughout the period. 24 Columns 1 and 2 in Table 2 present the results that are qualitatively identical to those presented in columns 1 and 2 of Table 1: lagged inequality is not related to the marginal tax rate (column 1) but it appears to be so when the interaction of G and σ * is introduced in the regression (column 2). The variables that capture the heterogeneous effects for non-democracies (G t−5 × nd and G t−5 σ * × nd)
are not significant, suggesting the absence of such effects. 25 Columns 3 to 5 in Table 2 reproduce columns 2-4 in Table 1 , this time excluding non-democracies from the sample.
Again, the results are very similar to those in our main specification. 24 The polity2 variable ranges from -10 (full autocracy) to 10 (full democracy). 25 This finding is consistent with recent evidence that shows that the relation between democracy and inequality is tenuous, see Acemoglu et al. (2013) .
4.3.
The relation between the size of the state and inequality. In this section we investigate the relationship between the size of the state, ϑ, and inequality. It follows from expression (11) that ϑ is a decreasing function of γ. In addition, since γ can be approximated by M/σ in most empirically relevant cases, as discussed in Section ??, it follows that ϑ is also a decreasing function of M/σ. Although according to the model presented in the previous sections this relation is not linear, it seems reasonable to consider as a starting point whether a linear approximation can capture the implications of the theory.
We use a similar framework to the one considered in the previous section. In this case we estimate
In accordance with the theory, we should expect a value of β 1 not significantly different from zero together with a negative and significant value for β 2 , which would imply that the marginal effect of inequality on the size of state is decreasing in σ in absolute value.
As in the previous section, we consider lagged values of inequality. One could expect that the size of state would respond even slower than the tax rate to changes in inequality, since implementing visible reductions or increases in this variable can take several years. For this reason, we analyze the impact on the current size of the state of changes in inequality occurring with a lag of 5, 6 and 7 years. Table 3 reports our estimates of equation (15) . Columns 1, 4, and 7 present the results obtained after imposing the restriction β 2 =0, for different lags of inequality (5 to 7 years).
The sign of the coefficients of G t−j is always negative, but estimates are never significant.
If the restriction β 2 =0 is dropped (see columns 2, 5, and 8), the coefficients of G t−j are still not significant but those associated to G t−5 /σ * are positive and significant, as the theory predicts.
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Since there are good reasons to suspect that σ * can be endogenous, we have constructed instruments for G t−j /σ * in a similar fashion as before. This time, we have divided (lagged) inequality by the terrain variables introduced in the previous section. The first stage regressions (see Table B .4 in Appendix B) show that only G t−j coast/mount is significant this time. Columns 3, 6 and 9 in Table 3 present estimates of (15) with G t−j /σ * instrumented by G t−j coast/mount. As before, the inequality variable on its own is not significant.
However, (lagged) inequality divided by σ has a negative coefficient that is still significant at the 10% level, (with the exception of the coefficient of G t−5 /σ * -column 3-, for which the p-value is 0.11). We have also considered larger values j (namely, j={8, 9, 10}), and in these cases, the significance of the interacted term tends to vanish, suggesting that changes that happen too far back in time have no effect on the current size of the state.
To account for the fact that the degree of democracy varies greatly among the countries in our sample, alternative specifications have also been estimated and the results are reported in Table 4 . As in the previous section, we have allowed for the possibility of heterogeneous effects for democratic and non-democratic countries (columns 1 and 2) and we have reestimated columns 1-3 in Table 3 dropping non-democracies (columns 3-5 in Table 4 ). Neither of these variations had any effect on the conclusions obtained from our main specification.
Concluding Remarks
In this paper we have provided an integrated analysis of income taxation and public expenditure. Individuals care about the reduction of their disposable income because of taxation, but also care about the benefits they will receive from the goods and services supplied by the government. How beneficial will public expenditure be to each particular tax payer depends on the specific egalitarian bias of the expenditure policy, as this fixes the return to the tax paid. We study the case where the political debate is on the distributional bias of the expenditure policy and, once the bias has been chosen by majority voting, taxes and size of government are adjusted to achieve welfare efficiency.
The first prediction of our voting model is straightforward. Higher inequality will make the median voter vote for more egalitarian expenditure policies. This result, however, has two more subtle implications, once we take into account the readjustment of the other fiscal policies. One is that the relationship between taxation and inequality is non-monotonic because its sign depends on the degree of substitutability between the publicly and the market supplied goods. The second one is that the relationship between inequality and the chosen size of government is again mediated by the degree of substitutability: substitutability reduces the marginal effect of inequality on the size of government. We empirically test the two implications. The first result is remarkable because the literature has so far been unable to identify a solid and significant relationship between inequality and taxation. The second issue has not yet been so extensively studied in the literature. The few existing empirical studies have tested a possible simple relationship between inequality and size of government. Our model tells us that this has to be conditioned by the substitutability.
Indeed we find that while in isolation inequality does not have a significant role, we obtain a significant relationship once inequality is adequately interacted with substitutability.
These two results underscore the critical importance of the substitutability between the publicly and market supplied goods. In this paper we have taken just a first step and have considered such a fundamental policy as exogenously given. In our view, the literature has not given to this issue the relevance it deserves. In the political as well as in the academic debate the issue of privatising public services has been seen as an issue about improving the efficiency in the management of a service. However, it is obvious that the more services are privatised the less indispensable is the state and hence the higher the resistance to taxation. Developing a full politico-economic model of privatizations is in our research agenda.
The welfare maximising tax-transfer policy t * (.) is given by (16) evaluated at t * , where t * satisfies t * = φ(t * , γ). Thus, the welfare maximising net tax collection t * is the fix point of φ(·).
We now need to show that indeed φ has a fix point. That is, we need to show that φ intersects the 45 o line. Since ψ is continuous and strictly decreasing in g, so is φ. From (6) we can easily obtain that for g = 0, ψ(y, 0, γ) > 0 for all y. Therefore, we have that for g = 0, φ(0, γ) > 0. Furthermore, as g → ∞ the threshold income z such that t * (y) ≤ 0 for all y ≤ z also goes to infinity. Thus it follows that for g sufficiently large, φ ≤ 0. Since φ is continuous and strictly decreasing in g, there exists a unique t * such that t * = φ(t * , γ).
This completes the proof.
Proof of Proposition 2
Using Proposition 1 in Gans and Smart (1996), a sufficient condition for the existence of a majority voting equilibrium is that the optimal tax function t(y) be increasing in y for all possible γ.
By differentiating in (6) we can readily obtain that this condition is indeed met as
This establishes existence.
We obtain the characterization of the chosen policy by differentiating the individual utility with respect to γ to get
Since the tax is welfare maximizing we can use (6) to obtain
We know that dx(y) dγ = − dt(y) dγ
Bearing in mind that dt dγ < 0, if we denote byŷ the solution to t(ŷ) =t, we have that du(x(y),g(y)) dγ < 0 for all y >ŷ. Consequently, all individuals with y ≥ŷ will prefer γ(y) = 0.
Further, all individuals with y <ŷ will prefer some γ(y) < 1. In particular, this will be true of the individual with the median income.
With respect to voting over the size of government, it is straightforward that quasitransitivity of the majority preference relationship also holds true when the preference relation is defined over ϑ. This is because in this case we continue to require that dt(y) dy be positive now for all possiblet, as it clearly is the case. Notes. Dependent variables are G t−5 /σ * , G t−6 /σ * and G t−7 /σ * in columns 1-3, 4-6 and 7-9, respectively. All regressions contain country fixed effects and year dummies. Robust standard errors adjusted for clustering are reported in brackets. * p<.10, ** p<.05, *** p<.01
